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Abstract: Given prolonged thermal aging, the proper1es of materials can change drama1cally. Materials that are normally

duc1le can become bri:le and strong materials can become weak. Understanding how these aging processes occur and

using that knowledge to predict how the material will perform o>en requires analyzing heterogeneous data types (e.g.,

micrographs, numerical values) from many different experiments – a process that requires significant, careful data cura1on

and can be very 1me consuming. In this work, we explore how one can use modern data collec1on, storage, and analysis

technologies to accelerate the development of aging models. In par1cular, we have developed so>ware to store hardness

data collected for uranium-niobium alloys over 70 years of research, and use automated data analysis tools to create

models to predict how the hardness will change over 1me-at-temperature. In addi1on to providing the tools to accelerate

model development, we also implemented methods for storing the ra1onale behind decisions made during the modeling

process in order to enable be:er reproducibility. We envision that the techniques and so>ware developed here can be

used	to	accelerate	the	development	of	material	property	models	for	a	variety	of	applica1ons.

Bio: Logan is a Graduate Research Associate with the Sigma Division being supervised by Bob Hackenberg. He is also a PhD

Candidate in Materials Science and Engineering at Northwestern University in the research group of Chris Wolverton.

Before a:ending Northwestern, Logan earned a Bachelor’s and Master’s degree in Materials Science and Engineering from

The Ohio State University in 2011 and 2012, respec1vely. The focus of Logan’s disserta1on research is the use of machine

learning and other tools from data science in the development of new materials. In par1cular, he has employed machine

learning algorithms to predict the results of Density Func1onal Theory (DFT) calcula1ons and to design new metallic glass

alloys. Another major focus of his thesis is to implement so>ware that simplify developing and using machine learning

models	of	material	proper1es.
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